PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 09-105895 
(43)Date of publication of application : 22.04.1997 



(51)Int.CI. 


G02F 


1/13 




G02B 


5/20 




G02F 


1/1333 




G09F 


9/30 



(21) Application number : 07-262900 (71 Applicant : TORAY IND INC 

(22) Date of filing : 1 1 .1 0.1 995 (72)Inventor : HARA MASANOBU 

TAKAHASHI SHUNJI 



(54) DISPLAY DEVICE SUBSTRATE AND ITS PRODUCING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the production efficiency and yield 
of the display device substrate and perform detailed investigation about 
trouble in production processes and customer's complaints by giving a 
discrimination mark outside a display device area. 

SOLUTION: On a color filter substrate 1, there is multi-unit color filter 
formed by forming four color filters 2, and at least one discrimination mark 3 
is added to each color filter substrate at its peripheral edge part. Thus, the 
discrimination mark 3 is given to every substrate of multi-unit display devices 
constituted by forming plural display areas to facilitate classification and 
sorting; and disposal in lot units is not necessary, so the yield of the display 
device substrate 1 can be improved. Further, even if the order of substrates 
1 in a process is disordered, reproduction machining is possible, so the .3^ 
production efficiency can be improved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The display device substrate characterized by giving identification marking to the exterior of a 
display device field. 

[Claim 2] The display device substrate which is a multiple picking display device substrate which comes 
to form two or more display device fields, and is characterized by attaching identification marking 
outside this display device field. 

[Claim 3] The display device substrate according to claim 1 or 2 characterized by attaching two or more 
identification marking corresponding to each display device field. 

[Claim 4] The display device substrate according to claim 1 to 3 characterized by using a two 
dimensional code as identification marking. 

[Claim 5] The display device substrate according to claim 3 or 4 characterized by giving identification 
marking to the location of point symmetry by making the central point of a color filter substrate into a 
zero. 

[Claim 6] The process of the display device substrate characterized by attaching identification marking 
for every sheet of the multiple picking display device substrate which comes to form two or more 
display device fields, connecting the passage information and/or quality inspection information on a 
display device substrate in the middle of processing to the above-mentioned identification marking, 
recording them on a display device substrate, and performing production control based on this record 
result. 

[Claim 7] The process of the display device substrate according to claim 6 characterized by giving 
identification marking to two or more display device fields on one display device substrate. 
[Claim 8] The process of the display device substrate according to claim 6 or 7 characterized by using a 
two dimensional code as identification marking. 

[Claim 9] The process of the display device substrate according to claim 7 or 8 characterized by giving 
identification marking to the location of point symmetry by making the central point of a display device 
substrate into a zero. 

[Claim 10] The process of the display device substrate according to claim 6 to 9 characterized by 
performing the yes-no decision of the display device substrate which was pinched between the two 
above-mentioned sheets and passed the process from the sampling inspection result and the passage 
information on a substrate on two display device substrates. 

[Claim 1 1] The process of the display device substrate according to claim 6 to 10 characterized by 
judging whether a next inspection process is performed with reference to the inspection result of a last 
process. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display device substrate which can conduct detailed 
investigation to the trouble of a production process, or a customers complaint, and its process while 
making yield improve in more detail about the process in the display device substrate used for a liquid 
crystal display component (LCD), a plasma display, etc., and its production process. 
[0002] 

[Description of the Prior Art] Conventionally, improvement in the productivity per sheet was aimed at by 
making display devices, such as a color filter used for LCD etc., into the multiple picking display device 
field in which the display device field (field where member bodies for a display, such as a color filter and 
a liquid crystal display device, exist) of plurality (for example, four sheets) was formed on one substrate, 
and carrying out cutting processing after processing process termination in the middle of processing at 
each display device. Hereafter, taking the case of the color filters for LCD etc., it explains as a display 
device. 

[0003] On the other hand, in manufacturing the color filter for LCD Formation of the black matrix film of 
the shape of a grid to a glass substrate top, pattern processing of each color in three primary colors, 
Spreading of an overcoat protective coat and an ITO (indium oxide, oxidation tin) membrane formation 
process are included in this order. When the defective generated in the middle of these processes is 
inspected and it becomes clear that it is a defective, it returns, before processing a substrate, and 
playback processing is performed, and productivity is raised. 

[0004] However, conventionally, since inspection of these defectives was what is depended on a 
sampling inspection, when it was a rejection as a result of [ a part of ] a sampling inspection, it had the 
problem that the substrate of success could not be specified, and since management of a substrate was 
lot control, when a poor inspection arose, it will discard a lot unit and usually had a problem also in 
respect of yield. Furthermore, it also had the problem that detailed investigation for every substrate 
could not be conducted, also to the complaint from a customer. 
[0005] 

[Problem(s) to be Solved by the Invention] the trouble of the above-mentioned former [ purpose / of 

this invention ] — it is going to cancel it is a thing, and while raising the productive efficiency and 

yield of a display device substrate, let the display device substrate which can conduct detailed 
investigation to the trouble of a production process, or a customers complaint, and its process be 
****** plugs. 
[0006] 

[Means for Solving the Problem] This invention has the next configuration in order to attain the above- 
mentioned purpose. Namely, the display device substrate characterized by giving identification marking 
to the exterior of (1) display-device field. 

[0007] (2) The display device substrate which is a multiple picking display device substrate which comes 
to form two or more display device fields, and is characterized by attaching identification marking 
outside this display device field. 
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[0008] (3) The above (1) characterized by attaching two or more identification marking corresponding to 
each display device field, or a display device substrate given in (2). 

[0009] (4) A display device substrate given in either of aforementioned (1) - (3) characterized by using a 
two dimensional code as identification marking. 

[0010] (5) The above (3) characterized by giving identification marking to the location of point symmetry 
by making the central point of a color filter substrate into a zero, or a display device substrate given in 
(4). 

[0011] (6) The process of the display device substrate characterized by attaching identification marking 
for every sheet of the multiple picking display device substrate which comes to form two or more 
display device fields, connecting the passage information and/or quality inspection information on a 
display device substrate in the middle of processing to the above-mentioned identification marking, 
recording them on a display device substrate, and performing production control based on this record 
result. 

[0012] (7) The process of a display device substrate given in the above (6) characterized by giving 
identification marking to two or more display device fields on one display device substrate. 
[0013] (8) The process of a display device substrate the above (6) characterized by using a two 
dimensional code as identification marking, or given in (7). 

[0014] (9) The process of a display device substrate the above (7) characterized by giving identification 
marking to the location of point symmetry by making the central point of a display device substrate into 
a zero, or given in (8). 

[0015] (10) two — a sheet — a . display device — a substrate — a sampling inspection — a result — 
the — a substrate — passage — information — from — the above — two — a sheet — between — 
inserting — having — a process — having passed — a display device — a substrate — a yes-no 
decision — carrying out — things — the description — ** — carrying out — the above — ( — six — ) - 
( — nine — ) — either — a publication — a display device — a substrate — a process . 
[0016] (1 1) The process of a display device substrate given in either of aforementioned (6) - (10) 
characterized by judging whether a next inspection process is performed with reference to the 
inspection result of a last process. 
[0017] 

[Embodiment of the Invention] Hereafter, drawing 1 which explains this invention in more detail while 
referring to a drawing is the schematic diagram showing an example of the display device substrate 
concerning this invention. 

[0018] In drawing 1 , it is a color filter substrate, the multiple picking color filter which comes to form 
four color filters 2 is shown on this substrate 1, and 1 has given at least one identification marking 3 to 
the periphery section of this color filter substrate 1 for every one substrate of the. In the example of 
drawing 1 , identification marking 3 has attached four identification marking corresponding to each color 
filter 2. Moreover, in the example of drawing 1 , the example which gave four identification marking 3 to 
the location of point symmetry by making the central point of a color filter substrate into a zero is 
shown. The reason for having attached this identification marking is explained based on drawing 2 . 
[0019] Drawing 2 is the flow chart Fig. showing an example of the process concerning this invention. 
[0020] In drawing 2 , a continuous line shows the flow of a substrate and the broken line shows the 
information flow. 

[0021] First, the glass substrate 1 which attached Cr film to the front face is thrown in as a raw material. 
Although pattern processing of the pixel frame is carried out in black matrix (BM) processing at a glass 
substrate 1, identification marking 3 is written in all the substrates 1 at coincidence, and passage 
information (a passage process, passage time of day, etc.) is inputted and recorded on the computer 
with this identification marking. 

[0022] **** for carrying out pattern processing of the red pixel at a red (R) spreading process is formed 
in the substrate 1 to which identification marking was given. Next, red **** is inspected by R inspection, 
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and a quality inspection result and passage information are inputted and recorded on the computer with 
identification marking. An excellent article is sent to the following (Green G) spreading process as a 
result of R inspection. As a result of R inspection; a defective is extracted and the count of passage of 
R playback process separates it into a reclosing and abandonment. For example, that whose count of 
passage is the 2nd time considers that there is a defect to a substrate 1 , and carries out disposal to it. 
The substrate 1 which carries out a reclosing removes **** of R, and it carries out a reclosing to R 
spreading process. Henceforth, the same processing as green (G) and blue (B) is repeated. 
[0023] After forming blue **** at a blue (B) spreading process and performing pattern processing of a 
blue pixel, exaggerated coat (O/C) protective coat spreading is performed. The passage information on 
this O/C spreading is inputted and recorded on the computer with identification marking. 
[0024] Next, at a surface-analysis process, the front face of the substrate passed to the exaggerated 
coat (O/C) protective coat spreading process is inspected, and a quality inspection result and passage 
information are inputted and recorded on a computer with identification marking. Based on the above- 
mentioned quality inspection result, rework processing only of the defective part of the substrate 1 with 
which the defect was detected is carried out at the following surface treatment process. Next, 
processing as a color filter is ended at an ITO membrane formation process, and cutting processing of 
the substrate is carried out if needed. . 

[0025] At a visual-inspection process, success and a rejection are judged every color filter side of 2-1 
on a substrate, 2-2, 2-3, and 2-4, and the combination of a success side and a rejection side 
determines a field pattern for every substrate. As a field pattern is shown in drawing 3 (A) and (B), for 
every field, success can be displayed by O and a rejection can be displayed by x. The result of this field 
pattern and passage information are inputted and recorded on the computer with identification marking. 
[0026] The field pattern corresponding to each substrate is written in at a field information marking 
process. The writing of this field pattern can attain the above-mentioned display, when these people 
irradiate a laser beam at the metal membrane (Cr film) located in the periphery section of the glass 
substrate indicated for example, on the Japanese-Patent-Application-No. No. 233799 [ six to ] 
specification for which it applied previously, a Japanese-Patent-Application-No. No. 233800 [ six to ] 
specification, etc. and remove a metal membrane. The passage information on this field information 
marking and field information are inputted and recorded on the computer with identification marking. 
[0027] In addition, the writing of the above mentioned identification marking irradiates a laser beam 
similarly, and can be performed. 

[0028] Based on the aforementioned field pattern information, as identification marking, a field pattern, a 
container, and passage information, all substrates are inputted into a computer and recorded [ the same 
or ] for into which container while classifying for every similar field pattern, it went at classification / 
packing process. 

[0029] By O, two are classified into the thing of x for three, one is classified into the thing of x etc. 
according to O, and it sets to the further above-mentioned classification, a classification of a substrate 
— usually — the information on a field pattern — being based — all four fields — the thing of O, and 
three — O — one — the thing of x, and two — When classifying a substrate for every same field 
pattern One being that x takes out only a certain thing only to an upper right field, and classifying a 
substrate for every similar field pattern, when three are x in O, as shown in drawing 3 (A) for example, 
for example Regardless of the location of x, only the thing of x takes out ** by O and three are packed 
up for one by the container for this the classification of every. It is determined by demand of a customer 
whether classify a substrate into the same field pattern or a similar field pattern. 
[0030] On the other hand, as shown in drawing 2 , after the substrate which it is judged with it being 
poor at each inspection process, and cannot be thrown into the playback process of R, G, and B 
removes the spreading object given by all processings except BM processing at BM playback process, 
the reclosing of it is carried out to R spreading process. 

[0031] In addition, after a playback process is the processing performed to the defect substrate in the 
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middle of a process, cancels the specific processing processing given to the defective by performing this 
processing and performs this processing, before processing a substrate, it is returned and aims at 
raising productivity by processing it again. Playback processing has BM playback, R playback, G playback, 
and B playback. 

[0032] Drawing 4 is data in which one example of substrate manufacture hysteresis is shown. 
[0033] In the above-mentioned production process, this invention can raise the yield of a color filter by 
considering as the color filter which attached identification marking for every one substrate of the 
multiple picking color filter which comes to form two or more color filters on one color filter substrate. 
That is, in not identifying one substrate [ one ], if it is usually necessary to carry out lot control and a 
poor inspection arises in this case, a lot unit will be discarded and yield will not increase, but in this 
invention, as described above, since it can classify and classify, it is not necessary per field to discard a 
lot unit. Moreover, in not identifying one one-sheet substrate, in order to perform lot control, since 
sequence of a substrate in process must not be broken down, there is a problem that playback 
processing which disturbs the sequence of a substrate in process cannot be performed, and yield cannot 
be gathered, but in this invention, since it is one-sheet substrate [ one sheet ] management, such a 
problem is not produced. 

[0034] Moreover, when identification marking is attached corresponding to two or more color filters on . 
one color filter substrate, this invention becomes manageable in each fragment unit of a color filter, 
even if it is the case where are in the middle of processing and it is cut. 

[0035] Furthermore, in this invention, although a bar code, a two dimensional code, etc. can be used as 
identification marking, even if the field to write in is narrow, reading of a code is possible and it can raise 
epicritic by, for example, using a two dimensional code as identification marking as shown in drawing 5 . 
[0036] When identification marking is given to the location of point symmetry by making the central point 
of a color filter substrate into a zero further again, even if it is the case where a substrate is conveyed 
to the reverse sense, reading of identification marking can be made possible. 

[0037] Detailed investigation can be conducted to a customer's complaint by this invention's attaching 
identification marking for every sheet of the multiple picking color filter which comes to form two or 
more color filters, and connecting the passage information and/or quality inspection information on a 
color filter substrate in the middle of processing to the above-mentioned identification marking, 
recording them on one color filter substrate, and considering as the production-control approach of a 
color filter of performing a production control based on this record result. 
[0038] There are the following as a sampling inspection of a color filter. 
[0039] 

** RGB thickness measurement : Destructive-inspection ** transparency analysis of a spectrum: Since 
time amount is taken, in total, it is impossible ** process tolerance. : Since time amount is taken, in total, 
it is impossible ** electrode layer resistance. : Destructive-inspection ** contrast : Since time amount 
is taken, since total inspection is impossible, inspection which requires destructive inspection and time 
amount for total in impossible this invention conducts a sampling inspection. Although the substrate of 
success cannot be specified in the conventional sampling inspection when it is a rejection as a result of 
[ a part of ] a sampling inspection, in this invention, it is possible to perform the yes-no decision of the 
color filter substrate between the two above-mentioned sheets from the sampling inspection result and 
the passage information on a substrate on two color filter substrates. 
[0040] As the yes-no decision of this sampling inspection is the following, it is performed. 
[0041] For example, when the substrate of identification marking "bb" passes a process ahead of the 
substrate of identification marking "aa" From the sampling inspection result of these two substrates, 
when these two substrates are success, all of these substrates "bb" and the substrate of the section A 
between "aa(s)" are judged to be success. Moreover, when these two substrates are rejections, all of 
these substrates "bb" and the substrate of the section A between "aa(s)" are judged to be a rejection. 
[0042] Furthermore, although the substrate "cc" of the arbitration which is in Section A when a 
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substrate "bb" is [ a substrate "aa" ] success in a rejection is inspected, and the substrate in the 
section B between substrates "bb" "cc" is judged to be a rejection when a substrate "cc" is a 
rejection Furthermore, about the substrate in the section C between substrates "aa" "cc", the sampling 
inspection of the substrate of the arbitration in Section C is conducted again, and the same judgment is 
carried out. 

[0043] On the other hand, although the substrate in the section C between substrates "aa" "cc" is 
judged to be success when a substrate "cc" is success, further, about the substrate in the section B 
between substrates "cc" "bb", again, the sampling inspection of the substrate of the arbitration in 
Section B is conducted, and the same judgment is carried out. 

[0044] Furthermore, a substrate "bb" inspects the substrate "cc" of the arbitration which is in Section 
A like [ also when a substrate "aa" is a rejection ] the above by success, and when a substrate "cc" is 
a rejection The substrate in the section C between substrates "aa" "cc" is judged to be a rejection, 
about the substrate which is in the section B between substrates "bb" "cc" further, conducts the 
sampling inspection of the substrate of the arbitration in Section B again, and carries out the same 
judgment. 

[0045] By such sampling inspection, an accepted product and rejected goods can be more strictly 
judged with a sufficient precision. 

[0046] Moreover, in this invention, it is possible to judge whether a next inspection process is performed 
with reference to the inspection result of a last process. That is, inspection of a certain field on the 
substrate which does not have the need which already serves as a rejection at the last process of 
inspecting, for example is omissible. 
[0047] 

[Effect of the Invention] This invention can do the outstanding effectiveness like a degree so by having 
considered as the above configuration. That is, in I this invention, by considering as the display device 
substrate which attached identification marking for every one substrate of the multiple picking display 
device which comes to form two or more viewing areas on one display device substrate, it becomes a 
classification and classifiable per field, and since it is not necessary to discard a lot unit, the yield of a 
display device substrate can be raised. Moreover, since playback processing is possible even if it 
produces turbulence in order of a substrate in process, productive efficiency can be raised. 
[0048] b) Moreover, when identification marking is attached corresponding to two or more viewing areas 
on one display device substrate, this invention becomes manageable in each fragment unit of a display 
device field, even if it is the case where are in the middle of processing and it is cut. 

[0049] c) By using a two dimensional code as identification marking, even if the field to write in is narrow, 
reading of a code is possible and it can raise epicritic. 

[0050] When identification marking is given to a NI pan by making the central point of a display device 
substrate into a zero in the location of point symmetry again, even if it is the case where a substrate is 
conveyed to the reverse sense, reading of identification marking can be made possible. 
[0051] e) Detailed investigation can be conducted to a customer s complaint by attaching identification 
marking for every sheet of the multiple picking display device substrate which comes to form two or 
more viewing areas, connecting the passage information and/or quality inspection information on a 
display device substrate in the middle of processing to the above-mentioned identification marking, 
recording them on one display device substrate, and considering as the process of a display device 
substrate which performs production control based on this record result. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing an example of the display device substrate concerning 
this invention. 

[Drawing 2] It is the flow chart Fig. showing an example of the process of the display device substrate 
concerning this invention. 

[Drawing 3] It is drawing showing an example of a field pattern. 

[Drawing 4] It is data in which one example of substrate manufacture hysteresis is shown. 

[Drawing 5] The two dimensional code as an example of identification marking is shown. 

[Description of Notations] 

1 : Substrate 

2: Color filter 

3: Identification marking 
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